Technical strategies to isolate olfactory ensheathing cells for intraspinal implantation.
Over the past few years, the idea of using intraspinal implantations of olfactory ensheathing cells (OECs) as a therapeutic strategy to enhance recovery after spinal cord injury has quickly moved from experimentation with laboratory mammals to surgical approaches for paralyzed humans. Despite this progression, several important issues have yet to be thoroughly addressed: for instance, which of the many methods currently being used best yields enriched populations of OECs, and how such purity can be empirically tested and validated among different mammalian species, including humans. Here we offer an authoritative review of those methods used to isolate OECs from the olfactory mucosa and/or olfactory bulbs of rats, mice, dogs, pigs, non-human primates, and humans. As well, we assess which biomarkers are currently being utilized to determine the relative proportions of OECs and contaminating cells in these glial cultures. Although there have been numerous review articles regarding OECs in vitro, our review is unique in that it offers a critical assessment of the methods currently being used to generate cultures of mammalian OECs. More specifically, we examine the issue of culture contamination by phenotypically similar Schwann cells. This review is timely because recent clinical usage of OECs has come under intense criticism for a number of reasons, including the reliable identification of cultured human OECs. We believe that once these methodological issues of isolation and characterization of OECs have been resolved, this glial population will offer paralyzed individuals a truly viable cellular strategy for intraspinal therapy.